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II. An Eclipfe of the Sun, July 14. 1748. 
obferved by the Right Honourable James 
Earl of Morton, Mr. le Monnier, Royal 
Afronomer and Member of the Royal Aca¬ 
demy ^Sciences at Paris, and Mr. Ja. 
Short, Fellows of the Royal Society. 

Read Dec. 8. •*’ V *HESE Obfcrvations were made at 
174S. Aberdour Caftlc, belonging to the 

faid Earl, whole Latirude is f6° 4' N. 

Mr. le Monnier having come over from France to 
go to Scotlajid, to oblcrvc the annular Eclipfe of the 
Sun, July 14. 1748. I was defirous to contribute 
all that lay in my Power to aflift him, and therefore 
refolvcd to go to Scotland with the Right Honour¬ 
able the Earl” of Morton , who was fogood as to per¬ 
mit us the Honour of accompanying him. 

Wc arrived at Edinburgh July 4- and imme¬ 
diately went to the College, to enquire what Prepa¬ 
rations were made there, in confequcncc of Letters 
wc had wrote before wc left London ; when Mr. 
Alexander Monro , ProfdVor of Anatomy, informed 
us, that, upon Receipt of ours, he had wrote circu¬ 
lar letters to all his Friends in different Parts of the 
Country, to prepare, in the beft manner they could, 
fertile mod exaft Obfervation of this Eclipfe. 

\Ve found that the meridian Mark, which had 
been fettled from Obfcrvations, by the late worthy 
Mr. Mac Laurin, was loft, by the taking down of 
a Chimney, upon which it was fixed} and Mr. 
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Matthew Stewart , the prefent Profclfor, having no 
proper Inftrumcnts, had not as yet rc-eftablifhed it j 
which wc hoped to do by an Inftrument, which wc 
every Day expected from London s and Mr. Stewart 
having promifed to make the beft Obfervation he 
could, wc refolvcd to fet out for Aberdour , a Scat 
of the Earl of Morton’s, which he readily offered to 
us, and did us the Honour to accompany us thither 
himfelf, having the fame Dcfire and Curioftty to do 
whatever lay in his Power to contribute to an cxa& 
Obfervation. 

Aberdour is about io Miles a! mod N. W. of Edin¬ 
burgh. Wc chofe this Place, as being, by the Com¬ 
putations of this Eclipfc, at or very near the Southern 
Limit of the Annulus. 

In the Caftlc of Aberdour , Lat. j6° 4! N. and 
2 fi' of Time Weft of the College of Edinburgh , 
we fet up a Clock, July 9. and the Weather being 
cloudy, and our Equal-Altitude Inftrument and 
Trunfit not being yet arrived, wc on the 11 th made 
ufc of an Equatorial Tclcfcope of my Lord Morton's, 
to find corrcfponding Altitudes of the Sun, and at 
the fame time put up a Gnomon of 1 y Feet high. 

Being uncafy that our Inftrumcnts were not come 
to Hand, and rcfolving to have a Communication 
with the College of Edinburgh , where they had a 
Tr unfit Inftrument j my Lord Morton propofed that 
two Cannon fhouldbe fired from the Caftle of Edin¬ 
burgh, one prccifely at 12 o’ Clock, and the other 
at y' after 12 on the Day of the Eclipfc j and the 
different Oblervcrs in different Parts of the Country 
to be advertifed of this, and to mark down the 
prccilc Time of feeing the Flalh, or hearing the 

Sound 
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Sound of the Cannon; io that, after having made a 
geographical Map of thcfe different Parts of the Coun¬ 
try, and having found the exad Meridian of one Place, 
\vc fhouLd be enabled to fettle the Times of all the 
reft by thcDiftcrcncc of Meridians found by this Map. 
This was lcttled and agreed to on the 12 th , and an Ex- 
prcls fent over to Edinburgh with a Letter from my 
Lord Morton to the Lord Jufticc Clerk , to defirc 
this Favour of General Bland , who very readily 
granted it. 

The 13 th being a clear Day, we took equal Al¬ 
titudes with the Equatorial Telclcopc, and found out 
Clock gained 1' 46" in two Days, and that the Sun 
palled the Meridian at i2 h ; 7' 6" by the Clock. 

July 14 th was an exceeding bad Morning both for 
Wind and Rain; but about 8* in the Morning, the 
Clouds difperfed, and we had a very clear Sun. 

In order to obferve the Eclipfe, my Lord Morton 
made ufe of a reflecting Tclelcopc, 12 Inches focal 
Length, magnifying about 40 times. I made ufe of 
a reflecting Tclelcopc 4 Feet Focus, magnifying about 
120 times; both belonging to my Lord Morton. 
Mr. le Mounter made ufe of a refracting Telclcopc, 
about 9 Feet Focus, which lie brought with him 
from France, armed with a Micrometer, made after 
the Method of Mr. George Graham, by the late Mr. 
SiJJon at London. 

Mr. le Mourner took his Station in the Garden, un¬ 
der the Window of the Room where the Clock was 
placed; my Lord Morton was in the Room next 
that where the Clock Hood; and I was at the Win¬ 
dow next the Clock. 


Clock. 
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Clock. True Time. 

t U h / // 

8 ^ o 8 47 f The Eclipfe not yet begun. 

Clouds come on. 

8 yp 13 8 yi 18 Beginning of the Eclipfe, 

found by the following 
Chord. 

p o 42 8 52 47 Firft View of the Eclipfe, 

then confiderably advanced. 

p a 30 8 54 35 Mcafurcd the Chord of the 

Part eclipfed; which was 
found equal to the Field of 
the great Reflector. 

10 6 10 - p 58 12 The illuminate Part of the 

Sun, mcafurcd by the Mi¬ 
crometer, and found =7' 

37 % 

10 45 o 10 37 o Again meafurcd, and found 

— 7 ' 37 ' t- 

My Lord Morton judged the 
Middle of the Eclipfe, or 
neateft Approach to an An¬ 
nulus , at io fc 17' 54 /' ap¬ 
parent Time. 

11 52 43 11 44 40 The fame Phafe or Chord 

obferved as at the Begin¬ 
ning, and mcafurcd both 
in the Tclefcope, as at firft, 
and by the Micrometer, 
and found = 8' 25" of a 
great Circle, as verified by 
a Bale after the Eclipfe was 
over, which gives the End 
as exad as the Beginning. 

11 
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Clock. True Time. 
h ' " h / // 

ii ^6 21 114818 End of the Eclipfe by the 

preceding Chord. 

Mr. le Mounter mcafur’d with the Micrometer the 
apparent equatorial Diameter of the Moon, when 
fhc was upon the Sun ; which he founds 29'47 // *-. 
He meafured alfo the apparent vertical Diameter of 
the Sun at Noon; which he found = 31' 40". 

The Micrometer, with which he meafured thefe 
Diameters, was afterwards verified, by a Bale of 
2 570 Feet, and two Marks, placed at right Angles 
to its Extremity, at the Diftance of 22 Feet from 
one another. 

The Flalh of the firft Cannon fired from the Caflle 
was fecn at 12 h 3' 4" by the Clock j and the Flafh of 
the fecond Cannon alfo by the Clock at I2h 8' 4 // . 
The Eclipfe was fo nearly annular, that, at the 
neareft Approach, the Cufps feerned to want about 
' f of the Moon’s Circumference to be joined} yet 
a brown Light was plainly oblcrved, both by my 
Lord Morton and myfelf, to proceed or ftretch along 
the Circumference of the Moon, from each of the 
Cufps, about 4 of the whole Diftance of the Cufps 
from each Cufp; and there remained about 4 of 
the Whole Diftance of the Cufps not cnlightncd 
by this brown Light} fo that we were for fome time 
in Sufpcnfe whether or not we were to have the 
Eclipfe annular with us. I obferved, at the Extre¬ 
mity of this brown Light, which came from the 
Wcftcrn Cufp, a larger Quantity of Light, than in 
any other Place, which at firft furprized me; but 

afterwards 
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afterwards I imagined it muft have proceeded frotft 
Tome Cavity or Valley made by two adjoining Moun¬ 
tains on the Edge or Limb of the Moon. I had 
often formerly obferved Mountains on the Circum¬ 
ference of the Moon, more or lefs every-where 
round it, but never faw them fo plain as during the 
Time of this Eclipfe; for we had the Air exceeding 
clear, and free of all Agitation, notwithstanding it 
blew a perfect Hurricane of Wind, which began 
about the Middle of the Eclipfe 5 and I remember, 
in the annular Eclipfe of the Sun in the Year 1737^ 
it did the fame. The mountainous Inequalities on 
the Southern Limb of the Moon were particularly 
remarkable; in fome Parts Mountains and Valleys 
alternately; others extended a confidcrablc Way 
along the Circumference, and ended almoft perpen¬ 
dicularly like a Precipice. My Lord Morton was 
able to fee them very eafily thro’ his fmall Re¬ 
flector. 

A little after the Middle of the Eclipfe, fome 
Clouds, that feemed ftationary below the Sun, ap¬ 
peared tinged on their upper Extremities with all the 
Colours of the Rainbow. 

During the greateft Darknefs, fome People, who 
were in the Garden adjoining to the Caftle, faw a 
Star to the Eaft of 1 the Sun; which, when they after¬ 
wards told us, and pointed to the Place where they 
had feen it, we found muft have been the Planet 
Venus. This Star, we were afterwards told, was feen 
alfo at Edinburgh , and other Places, by a great Num¬ 
ber of People i but 1 did not hear of any other Stars 
being feen. The Darknefs was not great, but the 
Sky appeared of a faint languid Colour. What is 
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pretty remarkable, is, Mr. le Mounter allured us, that 
when he looked at the Sun with his naked Eyes du¬ 
ring the Middle of the Eciipfe, he could obferve no¬ 
thing upon the Sun, but faw the Sun full, tho' faint 
in his Light. This, I am apt to imagine, may be 
owing to his being fhort-lighted. 

I obferved alfo, about the Middle of the Eciipfe, a 
remarkable large Spot of Light, of an irregular Fi¬ 
gure, and of a confiderable Brightnefs, about y' or 8' 
within the Limb of the Moon next the Weftern 
Cufp. I thought I loft this Light fevcral times; but 
whether this was owing to my {hutting my Eyes, in 
order to relieve them, or not, 1 cannot tell. I am 
told, that the Rev. Mr. Irwin at Elgin obferved the 
fame. When I firft perceived it, 1 called to my Lord 
Morton , who was in the next Room, but he could 
not fee it. 

Before the Eciipfe began, and during the whole 
Time of the Eciipfe, the Air, as I faid before, being 
exceeding clear, 1 faw thro" the four Foot Rcflcdtor, 
the Surface of the Sun cover’d with fomething which 
I had never obferved before; it feemed to be all ir¬ 
regularly overfpread with Light, and a faint Shade, 
efpecially towards his equatorial Diameter. This Ap¬ 
pearance was fo odd, that it is difficult to deferibe it, 
fo as to give an adequate Idea of what I faw ; but 
if I may be allowed the Expreflion, it feemed as it 
were curdled with a bright and more dusky Light 
or Colour. This Appearance was permanent, and 
regularly the fame s and if in any degree feen before, 
may have given Rife to Facula haying been feen in 
the Sun j but to me the whole Sun’s Body feemed 
to be more or lefs cover’d with it. 


I looked 
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I looked with all the Attention pofllblc, to fee if 
I could obferve the Body or Limb of the Moon be¬ 
fore (he touched the Sun, and alfo after fhe left it, 
and was intirely off the Sun, but could fee nothing 
at all of any fuch Appearance. I mention it to fa- 
tisfy Mr. *De Lijle , who publicly defired this might 
be attended to. 

The Barometer had been falling for fevcral Days 
before the Eclipfe; and even that Morning; when 
it was at 29.2 Inches. But during the Eclipfe it be¬ 
gan to rife. 

Divi/ions* 

July 11. at 8 h in the Morning the Thermometer 


flood at h , - - 74 

at 12 o or Noon at - -76 

at 4 o p.m. at - - - 60 

July 12. at 11 o a.m. it flood at - - 57 

at 12 o or Noon, at - - 78 

'July 13. at 8 30 a.m. it flood at 

at 1 op. m. at - 772 

July 14. at 8 o a. m . at - - 76 

at 8 73 at - - - - 77 

at 9 7 at * - - 

at 9 20 at - - - 774 

at io 8 at - - - 77 

at 10 26 at - - ~ cCi 


All thefe Obfervations of the Thermometer were 
taken when it flood in the Shade; and the Times 
are by the Clock. Immediately after the Middle of 
the Eclipfe, the Thermometer, when expofed to the 
Sun for the Space of io' of Time, rofe only half a 
Divifion. 


H h h h 2 


Thcr- 
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Divifions 


Thermometer (till expofed to the Sun, 


at io h \6‘ oo", flood at - - f8{ 

at io f i 50 at - - - 62 

at 10 57 30 at - - - (J3I 

at 11 4 00 at - - - -66 

at 11 10 00 at - - - 70 

at 11 34 00 at - - - 75-4. 

Thermometer replaced in the Shade after this laft 
Obfervation, 

at I2 h 54/ flood at - • 6o± 

at 1 28 at - - - - 61 -\- 

at f 50 at - - - - 5-5? 

_« 7 3° at .78* 


1 f. Thermometer at 8 h a. m. flood at - 56 
at <? at - 57 

at 10 at * 60 

Thefe Obfervations were made with a Thermome¬ 
ter of Fahrenheit’s Scale, the Divifions of which were 
very fenfible. We did not at all perceive or feel any 
greater Degree of Cold, during the Eclipfe, than we 
felt before it began. 

The Weather being very bad at Edinburgh-, Mr. 
Matthew Stewart , the Profeflor of Mathematics, 
could make no Obfervations of the Eclipfe; he only 
faw the End at 1 i fc 50' 3 ^ true Time; and even then 
the Sun was fomewhat cloudy: He took however 
tile Sun’s Tranjit over the Meridian (as then fuppofed) 
at i2 k 7' 42" by his Clock, and heard the fecond Can¬ 
non fired from the Caftle at 12“ 4' 48" by the Clock. 
We afterwards, in a few Days, examined his meridian 
Mark with a very exaft equal Altitude Inftrument by 

three 
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three fcveral correfpondent Obfervations j and found 
his Mark j' 22" of Time to the Weft of the true 
Meridian. The College is about 2500 Feet diftant 
from, the Cattle Eaft ward. 

The Rev. Mr. Bryce , at Aldifton , about 6 Miles to 
the Weft of Edinburgh, Lat. yy 0 yy'v N. obferved 
with a reflefting Telcfcope, 9 Inches Focus, 

W h f if 

The Beginning of the Eclipfe at . 8 72 30 

Upper Horn or Cufp vertical, at • 9 S 0 

Hitherto the Weftern Cufp lower than 
the Eaft.crn, , 

The twoUufps horizontal at . . 10 13 10 

The* Weltern Cufp afeends very faft at 10 14 10 
The Weftern Cufp vertical at . . 10 i 5 iy 

The Cufp which was juft now vertical,! 

now becomes Eaft, and about 30° > 10 17 10 

from the Zenith to the Eaft at J 
The Middle of the Eclipfe as near as? , 
he could judge at . IO 17 *° 

The lower Cufp at the Nadir, and very 
ragged and uneven, at 
The fame Cufp ftill in the fame Po- 
lition at 

The fame Cufp feems to begin to move 
towards the Weft at 
The Motion of this Cufp fcarce fenfible 

3 t • • • • 

The other Cufp Middle between the 
Zenith and the Nadir towards the 
Eaft at 

End of the Eclipfe, the Sun being quite 
clear at 

I 
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I {hall fet down the following Obfervations of 
this Eclipfe juft as they came to my Hand when in 
Scotland, without making any other Remark, than 
that, from the Difagreement among themfelvcs, they 
do not all of them feem to have been made with 
due Accuracy and Attention; for want, I fuppofe, 
of fufficient Practice in this kind of Obfervations. 

William Crow Efquire, at his Houfe of Nether- 
byres near Haymouth, Lat. yy° y i' N. fays, 

\ 4 /jf 

The Eclipfe began at . . 8 yy o 

Half of the Sun cclipfcd at . ... 9 50 o 

M iddle of the Eclipfe, £ of the Sun's Limb} 

cover'd by the Moon at . . .j o 

End of the Eclipfe at ♦ . 11 yy o 

Mr. John Mair, at Air, Lat. yy° 30' N. fays, 
the Eclipfe began at 8* 4y'; but that, by reafon of 
Clouds, he could make no other particular Obferva- 
tion; only that, by a View he had of the Sun fomc 
little Time before the End, he thinks the End of the 
Eclipfe might be about n k 48'. 

Mr. Mark , Teacher of the Mathematics at 'Dundee, 
Lat. y6 ° 2y' N. obferved, 

k > « 

The Beginning of the annular Appearance at 10 16 44 
End of the annular Appearance at . . 10 23 8 

He fays, the beft Obfervations make the Annulus 
a fmall Matter narrower on the upper than lower 
Side; by which it appears the Centre of the Eclipfe 
was to the Northward of 'Dundee . 


Mr. 
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Mr. John Stewart, Profefior of Mathematics at 
Aberdeen, writes, that, by an Obfervation made at 
Monrofs, Lat. 56 9 41', 

k t It 

The annular Appearance began at . . 10 20 o 
Annulus ended at . . . 10 24 30 

End of the Eclipfe at . .11 72 4? 

And that, by an Obfervation made at a Place about 
18 Miles S. W. of Aberdeen, 

& t »■ 

The Eclipfe began at . . . 8 p o 

Middle at . . . . .10210 

End at . . . . .up o 

And that at Aberdeen^ Lat. 77 0 r 1' N. h ' " 
The Eclipfe began at . . • 8 77 33 

Middle of the Eclipfe, and annular Ap- - 

pearancc,asnearas he could judge, at J 10 2 3 3 

End of the annular Appearance at . 10 24 48 

He writes alfo, that he received an Account from 
Mr. Reid, Minifter at New Macchar, about 7 Miles 
N. W. of Aberdeen, who obferved h ' 

The Beginning of the annular Appearance at 10 18 28 
And the End of the Eclipfe at . .11 49 3 

Mr. Stewart fays, that, by comparing his Obfer¬ 
vation at Aberdeen with this of Mr. Reid's, he appre¬ 
hends he is in a Miftake as to his judging of the 
Middle of the Eclipfe, and annular Appearance; and 
reckons, that the annular Appearance began at Aber¬ 
deen at io h 19', and ended as above. By which the total 
Duration of the Annulus was 7' 48"; and the End of 
the Eclipfe at Aberdeen was at n h 49 33". 


The 



[ 59+ ] 

The Rev. Mf. Irwin, at Elgin, Lat. 77® 34', fays, 
the Eaftern Limb of the Moon touched or entered 
on the Weftern Limb of the Sun at 8 h 77'$ tho’ he 
fufpe&s it began a little fooner (another having taken 
the Telefcope out of his Hand) $ for when he looked, 
the Moon was a little advanced on the Difc of the 
Sun about 30° from the Zenith of the Sun towards 
the Weft. _ h / " 

The Eaftern Cufp in the Zenith of the Sun at 9 6 10 
Eaftern Limb of the Moon reached the 1 

Centre of the Sun at . . J 9 39 0 

The Annulus began about 30° from, 

the Zenith of the Sun Weft ward at j 0 20 0 

The Annulus appeared moil perfect at 10 22 47 
Tho’, as nearly as he could difeern, he thought 
it a little narrower on the South-weft Limb of the 
Sun, than it was on the oppOiite Side. From hence 
it fhould appear, that the Centre of the Eclipfe was 
to the Southward of Elgin. 

The Annulus was obferved to break on the South- 
eaft Limb of the Sun, about 30 0 from the Nadir, 
at io h 27' 30". 

Before the joining of the Cufps of the Sun, as alfo 
at the breaking of the Annulus, he fays, he obferved 
a quick tremulous Motion, and feveral irregular 
bright Spots between the Cufps, which difappeared 
in a few Moments; and he thought the Moon’s Body 
pafled quicker about the Time of the Annulus (efpe- 
cially as it was forming), than at any other Time 
during the Eclipfe. 

Before the Weftern Limb of the Moon reached 
the Centre of the Sun’s Difc, the Sun was hid under 

a 
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a Cloud, and continued fo, till within Tome little 
Time of the End of the Eclipfe, which happened 
at n k 50'. 

There was no Cloud all the Time of the Forma¬ 
tion of the Annulus , or the Duration of it; and he 
thinks he is pretty right, as to the Time of its Con¬ 
tinuance i for both the Formation and Breaking were 
very fenfibiy to be obferved, and paffed in a Moment; 
affording a very pleafant Sight, by the irregular tre¬ 
mulous Spots of the Sun. 

He fays, the Darknefs, during the Annulus , was not 
fo great as a little before and after; and, when greateft, 
was only fomewhat duskifh, but obfervable. Some 
faw a Star to the Eaft of the Sun but he faw it nor, 
nor any prefent with him. He was told of it after 
hi§ Obfervation was over. 

He fays, that, by an Obfervation taken of the Sun 
that Day at Noon, he found that his Clock was fome¬ 
what lefs than a Minute falter than the Sun. He 
fays alfo, that he obferved this Eclipfe with a Tclc- 
fcope 3 Feet long, and that he had a very good Burn- 
ing-glafsj but that it had little Force, during the 
Annulus , and fome fhort time before and after. 

Mr. ‘Duncan Frazer writes to Mr. Monro > Pro- 
feffor of Anatomy at Edinburgh , that he went to 
the Houfe of Culloden, Lat, ^7° 29' N. on purpofe 
to obferve the Eclipfe; it having been faid, that the 
Centre of the Eclipfe would pafs there; and after 
having adjufted his Clock by the Regulator-Clock 
of a Watch-maker- at Inver nefs t he obferved the 
Eclipfe with a Telefcope five Feet long, and found 


I i i i 


The 
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* / n 

The Beginning precifely at . 8 37 36 

Beginning of the Annulus at . .10 o 10 

End of the Annulus at . . . 10' 5 10 

End of the Eclipfe at . . . 11 29 30 

By comparing his Obfervation with that fent him 
by Mr. Irwine at Elgin, he imagines his Clock was 
not Ar to true Time, fince there is fo great a Differ¬ 
ence, and more than the Difference of Longitude be¬ 
tween the two Places will allow? it being no more 
than 26 computed Miles, and nearly in the fame Pa¬ 
rallel of Latitude. 

Mr. Murdock Mackenzie (who has for fome 
Years paft been making a Survey of the Iflands of 
Orkney , and whofe Abilities for fuch an Undertaking 
give us Hopes he will for the future free Navigators 
of a great many melancholy Difafters, which for¬ 
merly happened in thofe Seas, thro’ the Want of 
true Charts) made the following Obfervation at 
Kirkwall in the Hland of Pomona in Orkney , the 
Latitude of which is 5 8° y8' N. 

h t 

Beginning of the Eclipfe about . . 8 40 

End of the Eclipfe about . 11 37 

He fays, that, by reafon of Clouds, he could not 
be perfectly exaas to the precife Time of Begin¬ 
ning or Ending } but adds, that the Beginning can¬ 
not be more than 4/ wrong, nor the End more than 
2'. He fays, he is fure he did not fee it annular, 
but that there remained about ^ or f of the Sun's 
Circumference intercepted at the Middle of the 
Eclipfe, 


P.S, 
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T. S. It having been an Opinion pretty generally 
received, that the darker Parts of the Moon's Sur¬ 
face are Water, I take this Opportunity to remark, 
that though thofe lefs lucid Spaces are for the mod; 
part,to Appearance, evenly extended Surfaces, when 
Telefcopes of fmall magnifying Powers are made 
ufe of, yet, when they are examined with larger 
Magnifiers, it is eafy to difeern on them many 
Protuberances in a longitudinal Direction and 
that thefe Rifings are really elevated above the 
common plane Surface, is paft all Queftion, from 
their projecting Shadows, always oppofite to the 
Sun: Moreover they are of the very fame Colour 
as the Plane they arife from, of the like fmooth 
Surfaces, without any fenfible Afperities 5 and in¬ 
variably the fame, under the like Pofitions of the 
Sun to the Moon, at lead as far as I have been 
able to difeover in 12 or 1 y Years frequent Ob- 
fervations of them. 


Ja. Short 
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